Introduction ▼
The growth, maturity status, functional capacities and skills of male youth soccer players have received reasonable attention in the literature [5, 14, 18, 21, 32] . Youth soccer players tend to have, on average, heights and weights that fl uctuate above and below reference medians for the general population from childhood through adolescence, although body weights tend to be somewhat above the reference in later adolescence [20] . The variation in body size is related in part to biological maturity status as late adolescent soccer players tend to be advanced in maturation [6, 16, 17, 19, 20] . Within a given chronological age group, players advanced in maturation tend to be, on average, taller, heavier and more powerful than players later in maturation [6, 16, 19, 20] . In contrast to size and power, players of contrasting maturity status do not diff er consistently in sport-specifi c skills [3, 6, 18] . Given such inter-individual variability, those involved in talent development and selection (F = 30.67, p < 0.01) and taller (F = 35.07, p < 0.01); performed better in explosive power (F = 21.25, p < 0.01), repeated sprints (F = 20.04, p < 0.01) and ball control (F = 3.69, p < 0.05); and were more ego oriented (F = 13.29, p < 0.01). The 2 competitive groups did not diff er in agility, aerobic endurance, dribbling, shooting, passing, and task orientation. Position-related variation was negligible. The percentage of players who were correctly classifi ed in the original groups was slightly lower when the analysis was performed for the total sample (86 % ) than by position (86 -90 % ). Future research on talent identifi cation and selection should adopt a multidimensional approach including variables related to the physiological, perceptual, cognitive and tactical demands.
for development and selection in youth soccer should be based on changing parameters over time. Systematic programs for development and selection, however, may vary among countries and talented young players may compete in clubs without senior teams. Comparison of players selected at regional levels with age peers who were not selected may provide insights into the development of youth players. Potential variation in characteristics of young players by fi eld position is an additional factor [9] . Among the national selection of Portuguese players 15 -16 years of age, the gradient for height was defenders > midfi elders > forwards, while that for weight was defenders > forwards > midfi elders [19] . The preceding analysis did not consider goalkeepers. Available studies have not generally included behavioural variables in conjunction with growth, maturation, functional capacities and sport-specifi c skills. Limited data indicate no association between goal orientation and maturity status in youth soccer players aged 11 -12 and 13 -14 years of age [6] , but elite adolescent players tend to be fairly high in task orientation and moderately high in ego orientation [27, 33] . The present study adopted a biobehavioural perspective in a comparison of selected and non-selected youth soccer players under 14 years of age (U-14) in the fi rst stage of offi cial 11 × 11 competition for regional teams in Portugal. The study compared regionally selected and non-selected players as a group and also by position. Given available information on the characteristics of youth soccer players, it was hypothesized that those selected for regional teams would be taller, heavier and advanced in maturation, would have higher levels of performance on tests of function and soccer skill, and would diff er on task and ego orientations. Although corresponding data by position are less extensive, it was also hypothesized that youth players would vary by position which would have potential impact in sport selection decisions.
Methods ▼
The Coimbra Youth Soccer Project (CYSP) is a mixed-longitudinal study of the growth, maturation, function and performance of male youth players. It has been conducted in accordance with recognised ethical standards [10] and was approved by the Scientifi c Committee of the University of Coimbra . The Portuguese Soccer Federation , soccer clubs and parents provided written consent while players provided assent. Players were also informed that participation was voluntary and that they could withdraw at any time.
Subjects
The initial sample comprised 128 soccer players, 13.0 -14.1 years of age at the time of study, from several clubs in the districts of Aveiro and Coimbra. The players were classifi ed as initiates (13 -14 years) in the structure of Portuguese youth soccer. Other categories of the Portuguese Soccer Federation include infantiles (11 -12 years), juveniles (15 -16 years), juniors (17 -18 years) and seniors (19 + years) . Goalkeepers (n = 14) were not included, thus limiting the study to players classifi ed as forwards, midfi elders and defenders. Players were assigned to one of 2 groups based on whether or not they were selected by trainers for a regional team. Regional players (n = 45) competed with their respective clubs and were selected for teams that represented the districts of Aveiro and Coimbra in national competitions. The remainder (n = 69) continued to compete with their respective clubs and were labelled as local. The 2 regional selections were among the top 8 in the Portuguese inter-regional league comprising 20 regions in the country. All players participated in 3 training sessions per week with their clubs ( ~ 90 -120 min) and one game per week, usually on Saturdays. Clubs participated in a 9 month national competitive season (September-May) of the Portuguese Soccer Federation . Training sessions for the regionally select players involved 28 in Coimbra and 32 in Aveiro. Training sessions were irregularly scheduled during the season, but competitions were concentrated during school holidays, Carnival and Easter. Information about training sessions in the clubs was not available.
Variables
With the exception of perceptual-cognitive characteristics and " game intelligence, " variables considered in the study were included among the generally accepted components of " soccer talent " [27, 34] . Chronological age (CA) was the diff erence between date of observation and date of birth. Specifi c details for the measurement and testing protocols have been previously reported [5, 6] but are briefl y described.
Anthropometry
The same trained observer measured weight, height, and 4 skinfolds (triceps, subscapular, suprailiac, medial calf) following standard procedures [13] . Height was measured to the nearest 0.1 cm with a Harpenden stadiometer (model 98.603, Holtain Ltd, Crosswell, UK). Weight was measured to the nearest 0.1 kg with a SECA balance (model 770, Hanover, MD, USA). Skinfolds were measured to the nearest mm with a Lange caliper (Beta Technology, Ann Arbor, MI, USA). Intra-observer technical errors of measurement for height (0.27 cm), weight (0.47 kg) and skinfolds (0.47 mm to 0.72 mm) were well within the range of intraand inter-observer errors in several surveys in the United States and a variety of fi eld surveys, including studies of young athletes [15] .
Skeletal age
Posterior-anterior radiographs of the left hand-wrist were taken. The Fels method [28] was used to estimate skeletal age (SA). The method utilizes specifi c criteria for each bone of the hand-wrist and ratios of linear measurements of epiphyseal and metaphyseal widths. Ratings were entered into a program (Felshw 1.0 Software) to calculate SA and its standard error of estimate. Radiographs were assessed by 2 observers who were trained by an experienced assessor (RMM). The mean diff erence and interobserver error were small, 0.03 ± 0.04 years and 0.12 years, respectively. The estimates were consistent with other studies utilizing the Fels method for youth soccer. The diff erence between SA and CA provides an estimate of maturational tempo and is often used to classify soccer players as late, on time or early maturing [16] .
Functional capacities
Explosive power was assessed with the vertical jump using the ergo-jump protocol [2] , which includes 2 components: squat and counter-movement jump. Only the fi rst was used in the current study. Agility was assessed using a 10 × 5-m shuttle. 2 trials were administered for the agility and jump tests and the best was retained. Repeated sprint ability was assessed using the 7-sprint protocol [ including a slalom) was recorded with a digital chronometer connected to photoelectric cells (Globus Ergo Timer Timing System, Codogn é , Italy). The repeated sprint ability test (RSA) was expressed in the best sprint and sum of the 7 sprints. Aerobic performance was measured with the Yo-Yo intermittent endurance test -level 1 [1] . Quality control of data collection and test reliability have been reported previously [5, 6] .
Soccer skills
Four tests of soccer skill were administered: ball control with the body, dribbling speed, shooting accuracy (as used by the Portuguese Soccer Federation) and wall pass [11] . Intraclass coefficients based on replicate tests in a sample of 32 players indicated moderate to moderately high reliabilities [5, 6] ; nevertheless, additional research is needed to confi rm the validity of the test battery for soccer skills among youth.
Goal orientation
A Portuguese version [7] of the Task and Ego Orientation in Sport Questionnaire [4] was completed by all players. Cronbach ' s alpha indicated acceptable internal consistency, 0.76 for task and 0.85 for ego orientation [5, 6] .
Training history
The number of seasons (expressed as years) of formal participation in soccer was obtained from each player and verifi ed by club records. The Portuguese Soccer Federation records the training history of players and data were publicly available.
Analyses
Descriptive statistics were calculated. Factorial ANOVA was used to test the eff ect of competitive level (local and regional elite) and position (defender, midfi elder, forward) in body size, sum of skinfolds, functional capacities, soccer-specifi c skills and goal orientations. Comparisons between local and regional players by position were perfomed using t-test, signifi cance was set at 5 % . Discriminant function analysis (stepwise criteria) was used to derive a predictive model for classifying youth players by competitive level and by position. Percentages of correct classifications were noted. Local and regional participants did not diff er in agility (10 × 5-m shuttle run), aerobic endurance, dribbling speed, shooting accuracy, passing, and task orientation. Variation Predictors varied for each position ( • ▶ Table 3 ). When the analysis was repeated by position, the models correctly classifi ed 90, 89 and 86 % of defenders, midfi elders and forwards, respectively.
Discussion ▼
The primary hypothesis of the study was partially supported. Players selected for the regional teams were advanced in skeletal maturation, taller and heavier and had a higher ego orientation. Participants from diff erent competitive levels also diff ered in muscular power, speed and ball control. When the analysis was repeated by position, regional players attained better performances in the squat jump and sprint, which probably refl ected their larger body size. The groups did not diff er in the soccerspecifi c skill tests with one exception. In ball control and only for forwards, regional players scored better than local players. Compared to United States reference [12] , local participants (mean age 13.6 years) had a mean height below the reference median and a mean weight equal to the reference median, while regional players (mean age 13.7 years) had mean heights and weights that exceeded the respective 75 th percentiles of the ref-
erence. Corresponding reference data for the Portuguese population are not available. Maturity-associated variation in height, weight and power among male adolescent athletes is well documented [3, 5, 18 -20] and was evident in the distribution of local and regionally selected players by maturity status ( • ▶ Table 3 ). Late maturing boys are also less often represented among elite players with increasing chronological age during adolescence [20] . The hypothesis of selective exclusion and drop-out of late maturing participants during adolescent years was suggested. It was assumed that soccer favoured average and early maturing in contrast to late maturing players. A subsequent study [6] noted that early maturing soccer players (13 -14) years were taller and heavier than age-matched peers, but observed no consistent differences in functional capacities and soccer-specifi c skills by contrasting maturity status. In the present study, regionally selected U-14 soccer players were advanced in skeletal maturity and also attained better performances in speed (fastest sprint), repeated sprint ability (sum of 7 sprints), lower limb explosive power (squat jump), were more skilled in ball control and ego oriented, when compared to local level players of the same age. A baseline comparison among soccer players aged 13 -14 years who dropped out of the sport, continued to train and compete at the same level, or moved up to professional clubs showed that those who moved to the elite level performed better than drop outs in ball control, dribbling speed and passing, but only better than club level players in passing [5] . Overall, 3 preliminary conclusions were suggested in the available data for youth soccer players: fi rst, late maturing players are at risk of becoming dropouts; second, selection favours players who are advanced in biological maturation; and third, characteristics that are generally independent of biological maturation are an important component of career success in soccer.
Results of the present study suggest the possibility that regional coaches choose players for immediate competitive needs and not necessarily for eventual success at higher levels of competition. The present data also indicated a signifi cant association between maturity status and selection [ χ 2 = 8.32, p < 0.05], with a higher percentage of players advanced in skeletal maturation selected for the regional teams ( • ▶ Table 4 ). In addition to baseline characteristics of players who subsequently reached the professional level, soccer specifi c and other formal training were important [29] . In the current study, volume of training (years) was included among the 6 predictors of selection (Wilks ' Lambda = 0.469; F = 20.165; p < 0.01). Age-specifi c stepwise discriminant function analyses were also used in the Ghent Youth Soccer Project [32] to predict playing level based on the competitive division of clubs. Running speed and technical skills were the most important discriminating variables among U-13 and U-14 players, while aerobic endurance was most important among U-15 and U-16 players. Results for U-14 players in the present study were not consistent with the Belgian study [31] . Signifi cant discriminating variables included the repeated sprints, agility and squat jump (functional indicators), and no technical skills ( • ▶ Table 3 ). Other discriminating variables were height, ego orientation and years of training. Although aerobic endurance was an important discriminating variable in the Ghent study, in the current study it did not appear among discriminating variables ( • ▶ Tables 1, 3 ). 3 diff erences between the present study and the Ghent Youth Soccer Project should be noted. First, in the current study, local and regional players were defi ned by coaches, while elite, sub-elite and local status in the Belgian study was based on the competitive divisions of the respective clubs. Second, the model of the Ghent study did not include goal orientation, while it was included in the present study. And third, the present study considered players by position while the Ghent study was presumably viewed as applicable to the 3 fi eld positions. Both studies excluded goalkeepers from analyses. Skeletal age was among predictors of competitive level only among defenders ( • ▶ Table 3 ). It is possible that other variables, such as tactical skills, ability to anticipate situations and percep- Table 3 Summary of stepwise discriminant analyses of players by competitive level (local and regional selection) in the total sample and by position.
Step tual characteristics, are viewed as important determinants for more off ensive-orientated soccer tasks. These issues per se and potential interactions with biological maturation among adolescent players require further study. Nevertheless, the linear combination of predictors was able to correctly predict about 90 % of defenders, 89 % of midfi elders and 79 % of forwards in the present study. The results suggested that the battery of predictor variables was better for defenders and midfi elders than for forwards. Aerobic endurance, repeated sprint ability and 3 of the 4 skill tests did not discriminate players by competitive level. The construct validity of fi eld tests as indicators of match-related physical performance has already been examined among professional players using a video-computerized image system [24] . Peak speed reached in an incremental running fi eld test to exhaustion and mean time of a repeated sprint ability test were signifi cantly correlated with high and very high intensity running, sprinting distance and total distance covered during the match. Similar research is needed with young players in an attempt to validate specifi c fi eld test protocols. As is already the case for intermittent endurance capacity [29] , it would also be important to collect longitudinal information and to develop models based on the longitudinal observations that explain the progress of relevant fi tness and skill characteristics among youth players who eventually reached top level as seniors. The diff erence in ego orientation between regional and local players merits further study. Task orientation did not diff er between regional (4.26 ± 0.50) and local (4.16 ± 0.59) players, but ego orientation was higher in regional participants (2.10 ± 0.61) compared to local players (1.69 ± 0.52). However, the ego scores tended to be lower compared to other samples of youth soccer players [33] . Both task and ego scores were higher in the elite (4.69 and 3.22) and sub-elite (4.38 and 3.42) English players [27] compared to U-14 Portuguese players in the present study. The same trend was apparent in task (4.49 ± 0.52) and ego (3.67 ± 0.93) scores of a sample of Norwegian handball players aged 14 -16 years [23, 31] . Although comparative data are limited, task scores were reasonably similar among samples, but ego scores were consistently lower in U-14 players in the present study. Allowing for sampling variation, we are uncertain as to the interpretation of the lower ego orientation scores in the present sample of U-14 players. Subtle cultural variation in expected behaviours may be a contributing factor. Some evidence suggests that elite athletes are high in both task and ego orientation [22] . A dual goal (high task, high ego) may be advantageous in that ego involvement encourages the athlete to compete whereas task-involvement enables the athlete to feel successful [4] . Although ego scores were relatively low compared to other samples, ego orientation was higher in selected players than in local participants. It may be argued that a more competitive and ego involving environment in select regional competitions encourages players to adopt a more comparative view of success and failure. Perceptions of a performance-focused climate and high ego orientation are related [30] , but ego orientation described as " a dysfunctional motivational pattern " was associated with negative peer acceptance among Norwegian youth soccer players [23] . Clearly, further research is needed to better understand the role of goal orientations in the development of young athletes. In summary, selection for a regional team of U-14 soccer players was associated with advanced skeletal maturity, ego orientation, years of training in the sport, and 3 indicators of functional capacity -muscular power, agility and speed. Skill as measured by 4 sport-specifi c skill tests and the repeated sprint and intermittent shuttle run tests, both of which are indicated as specifi c to success in soccer, were not signifi cant in diff erentiating U-14 players by competitive level. Other variables may be of interest in the initial phase of selection, but further research is needed. Under-14 players were already classifi ed as defenders, midfi elders and attackers by their coaches, but their potential to be reoriented for other positions is still possible at this age.
